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CLAIMS 



[Claim(s)] 

[Claim 1] (a) a substrate with which two or more formation of the light corpuscle child who has an optical part was 
carried out in two or more coverings which have a light transmission nature portion — installation and said each 
covering -- said each optical part -- closing -- (b) - a manufacture method of an optical device including cutting said 
substrate to said each light corpuscle child. 

[Claim 2] A manufacture method of an optical device attached in said substrate at once in a manufacture method of an 
optical device according to claim 1 where a mutual location is fixed for said two or more coverings at the 
aforementioned (a) production process. 

[Claim 3] It is the manufacture method of an optical device that a mutual location is fixed, by sticking said two or more 
coverings on a sheet in a manufacture method of an optical device according to claim 2. 

[Claim 4] It is the manufacture method of an optical device which includes further a mutual location being fixed and 
cutting said connection section after the aforementioned (a) production process by connecting said two or more 
coverings by the connection section in a manufacture method of an optical device according to claim 2. 
[Claim 5] It is the manufacture method of an optical device that said two or more coverings are formed in one with said 
connection section in a manufacture method of an optical device according to claim 4. 

[Claim 6] A manufacture method of an optical device that the 1st cutter cuts said connection section and the 2nd cutter 
cuts said substrate in a manufacture method of an optical device according to claim 4 or 5. 

[Claim 7] Setting to a manufacture method of an optical device according to claim 6, width of face of said 1st cutter is 
the manufacture method of an optical larger device than width of face of the 2nd cutter. 

[Claim 8] A manufacture method of an optical device of removing an upper portion of said electrode in said connection 
section when coming to form an electrode in an outside of said optical part and cutting said connection section to said 
light corpuscle child in a manufacture method of an optical device according to claim 7. 

[Claim 9] It is the manufacture method of an optical device that on the whole said each covering has light transmission 
nature in a manufacture method of an optical device given in either of claim 1 to claims 8. 

[Claim 10] It is the manufacture method of an optical device that it has the plate section by which said each covering is 
arranged above said optical part in a manufacture method of an optical device given in either of claim 1 to claims 8, and 
the spacer section formed in the periphery section of said plate section, and said a part of plate section [ at least ] is said 
light transmission nature portion. 

[Claim 1 1] A manufacture method of an optical device which closes said each optical part so that space may be formed 
in either of claim 1 to claims 10 between said covering and said optical part at the aforementioned (a) production 
process in a manufacture method of an optical device a publication. 

[Claim 12] A manufacture method of an optical device which closes said each optical part in a manufacture method of 
an optical device according to claim 1 1 so that said space may become a vacuum at the aforementioned (a) production 
process. 

[Claim 13] A manufacture method of an optical device which decompresses said space rather than an atmospheric 
pressure, and closes said each optical part at the aforementioned (a) production process in a manufacture method of an 
optical device according to claim 1 1 . 

[Claim 14] A manufacture method of an optical device which closes said each optical part in a manufacture method of 
an optical device according to claim 1 1 so that it may be filled with said space with nitrogen according to the 
aforementioned (a) production process. 

[Claim 15] A manufacture method of an optical device which closes said each optical part in a manufacture method of 
an optical device according to claim 1 1 so that said space may be filled with a dried air at the aforementioned (a) 
production process. 
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[Claim 16] It is the manufacture method of an optical device of said light transmission nature portion passing the light at 
least in a manufacture method of an optical device given in either of claim 1 to claims 15, and not passing infrared 
radiation. 

[Claim 17] Said substrate with which said optical part was formed in either of claim 1 to claims 16 in a manufacture 
method of an optical device a publication is the manufacture method of an optical device which is a semiconductor 
wafer. 

[Claim 18] It is the manufacture method of an optical device of coming to have two or more light sensing portions with 
which said each optical part was compared for image sensing in a manufacture method of an optical device given in 
either of claim 1 to claims 17. 

[Claim 19] It is the manufacture method of an optical device of coming to have a color filter with which said each 
optical part was prepared above said light sensing portion in a manufacture method of an optical device according to 
claim 18. 

[Claim 20] It is the manufacture method of an optical device of coming to have a micro-lens array by which said each 
optical part was prepared in the surface of said substrate in a manufacture method of an optical device according to 
claim 18 or 19. 

[Claim 21] An optical device which either of claim 1 to claims 20 comes to manufacture by method of a publication. 
[Claim 22] An optical module which has an optical device according to claim 21 and supporter material in which said 
optical device is attached. 

[Claim 23] The circuit board to which it comes to mount an optical module according to claim 22. 
[Claim 24] Electronic equipment which has an optical module according to claim 22. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to electronic equipment at an optical device and 

its manufacture method, an optical module, and a circuit board list. 

[0002] 

[Background of the Invention] It turns out that the light corpuscle child who has optical parts, such as a light sensing 
portion, had better prepare space between coverings for closing with the surface which has an optical part. For this 
reason, a light corpuscle child is cut, and after being piece[ of an individual ]-ized, the manufacture method of an optical 
device that an optical part prepares space between an optical part and covering, and the closure is carried out with 
covering is learned. Cutting waste etc. is generated in case dicing etc. cuts substrates, such as a wafer. While dust, such 
as this cutting waste, had adhered to the optical part, when the closure was carried out, it becomes impossible to have 
removed dust from the inside of this space after that, and there was a problem that the quality of an optical device 
deteriorated. In the case of the solid state camera which has an optical part with a micro lens especially, since a micro 
lens had irregularity, it was difficult for dust to tend to adhere and to remove completely. For this reason, when it had an 
optical part with a micro lens, there was a problem that the quality of a solid state camera tends [ further ] to deteriorate. 
[0003] This invention solves this trouble and that purpose is in providing the optical high device of quality and its 
manufacture method, an optical module, and a circuit board list with electronic equipment. 
[0004] 

[Means for Solving the Problem] (1) a substrate with which two or more formation of the light corpuscle child who has 
an optical part was carried out in two or more coverings with which a manufacture method of an optical device 
concerning this invention has (a) light transmission nature portion installation and said each covering ~ said each 
optical part ~ closing — (b) ~ include cutting said substrate to said each light corpuscle child. 

[0005] Since according to this invention a substrate is cut after closing an optical part, dust cannot go into closure circles 
and an optical high device of quality can be obtained. 

[0006] (2) In a manufacture method of this optical device, where a mutual location is fixed for said two or more 
coverings at the aforementioned (a) production process, you may attach in said substrate at once. 
[0007] By carrying out like this, installation of covering becomes easy. 

[0008] (3) In a manufacture method of this optical device, a mutual location may be fixed by sticking said two or more 
coverings on a sheet. 

[0009] (4) In a manufacture method of this optical device, by connecting by the connection section, a mutual location is 
fixed and said two or more coverings may also include further cutting said connection section after the aforementioned 
(a) production process. 

[0010] (5) In a manufacture method of this optical device, said two or more coverings may be formed in one with said 
connection section. 

[001 1] (6) In a manufacture method of this optical device, the 1st cutter may cut said connection section and the 2nd 
cutter may cut said substrate. 

[0012] (7) In a manufacture method of this optical device, width of face of said 1st cutter may be larger than width of 
face of the 2nd cutter. 

[0013] (8) In a manufacture method of this optical device, to said light corpuscle child, when coming to form an 
electrode in an outside of said optical part and cutting said connection section, an upper portion of said electrode in said 
connection section may be removed. 

[0014] According to this, since the upper part of an electrode in a substrate is opened wide, it becomes easy to take 
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electric connection to an electrode. 

[0015] (9) On the whole in a manufacture method of this optical device, said each covering may have light transmission 
nature. 

[0016] (10) In a manufacture method of this optical device, said each covering may have the plate section arranged 
above said optical part, and the spacer section formed in the periphery section of said plate section, and said a part of 
plate section [ at least ] may be said light transmission nature portion. 

[0017] (1 1) In a manufacture method of this optical device, said each optical part may be closed so that space may be 
formed between said covering and said optical part at the aforementioned (a) production process. 
[0018] (12) In a manufacture method of this optical device, said each optical part may be closed so that said space may 
become a vacuum at the aforementioned (a) production process. 

[0019] (13) In a manufacture method of this optical device, at the aforementioned (a) production process, said space 
may be decompressed rather than atmospheric pressure, and said each optical part may be closed. 
[0020] (14) In a manufacture method of this optical device, said each optical part may be closed so that it may be filled 
with said space with nitrogen according to the aforementioned (a) production process. 

[0021] (15) In a manufacture method of this optical device, said each optical part may be closed so that said space may 
be filled with a dried air at the aforementioned (a) production process. 

[0022] (16) In a manufacture method of this optical device, said light transmission nature portion needs to pass the light 
at least, and does not need to pass infrared radiation. 

[0023] (17) In a manufacture method of this optical device, said substrate with which said optical part was formed may 
be a semiconductor wafer. 

[0024] (1 8) In a manufacture method of this optical device, said each optical part may have two or more light sensing 
portions arranged in for image sensing. 

[0025] (19) In a manufacture method of this optical device, said each optical part may have a color filter prepared above 
said light sensing portion. 

[0026] (20) In a manufacture method of this optical device, said each optical part may have a micro-lens array prepared 
in the surface of said substrate. 

[0027] (21) It comes to manufacture an optical device concerning this invention by above-mentioned method. 

[0028] (22) An optical module concerning this invention has the above-mentioned optical device and supporter material 

in which said optical device is attached. 

[0029] (23) As for the circuit board concerning this invention, it comes to mount the above-mentioned optical module. 

[0030] (24) The circuit board concerning this invention has the above-mentioned optical module. 

[0031] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with reference to a 
drawing. 

[0032] (Gestalt of the 1st operation) Drawing 1 (A) - drawing 6 (B) are drawings explaining the optical device 
concerning the gestalt of operation of the 1st of this invention, and its manufacture method. With the gestalt of this 
operation, as shown in drawing 1 (A) and drawing 1 (B), covering 30 is attached in a substrate 10. 
[0033] A sheet 12 may be stuck on a substrate 10 in order to raise the workability in the cutting production process 
mentioned later. Drawin g 2 is drawing which expanded some substrates 10. A substrate 10 has two or more light 
corpuscle children 60 containing an optical part 14. The light corpuscle child 60 contains an optical part 14 and an 
electrode 26. The light of an optical part 14 is incidence or the portion which carries out outgoing radiation. Or an 
optical part 14 changes light energy and other energy (for example, electrical and electric equipment). That is, one 
optical part 14 has two or more energy conversion sections (a light sensing portion and light-emitting part) 16. 
[0034] With the gestalt of this operation, each optical part 14 has two or more energy transducers (a light sensing 
portion or image-sensors section) 16. Two or more energy conversion sections 16 are put in order two-dimensional, and 
can perform image sensing now. That is, the optical devices or the optical modules which are manufactured with the 
gestalt of this operation are solid state cameras, such as image sensors (for example, CCD, a CMOS sensor). The energy 
transducer 16 is covered by the passivation film 18. The passivation film 18 has light transmission nature. As long as a 
substrate 10 contains a semiconductor substrate (for example, semiconductor wafer), it may form the passivation film 18 
by Si02 and SiN. 

[0035] The optical part 14 may have the color filter 20. The color filter 20 is formed on the passivation film 18. 
Moreover, the flattening layer 22 may be formed on a color filter 20, and the micro-lens array 24 may be formed on it. 
[0036] Two or more electrodes 26 are formed in the substrate 10. Although the electrode 26 shown in drawing 2 has the 
bump formed on the pad, it may be only a pad. As for an electrode 26, in each light corpuscle child 60, being formed in 
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the outside of an optical part 14 is desirable. The electrode 26 is formed between the optical parts 14 of next doors. One 
group's electrode 26 (plurality) supports one optical part 14. For example, as shown in drawing 6 (B), an electrode 26 
may be arranged along with two or more sides (for example, two sides which counter) of an optical part 14, or one side 
(not shown). 

[0037] Covering 30 closes an optical part 14. It has the plate section 32 and the spacer section 34 so that covering 30 
may be expanded to drawing 3 and may be shown. Although especially the configuration of the plate section 32 is not 
limited, it is a quadrilateral as shown, for example in drawing 3 . The plate section 32 is arranged above an optical part 
14. It comes to form the spacer section 34 in the periphery section of the plate section 32 at a convex configuration. The 
spacer section 34 is formed continuously without a break. The spacer section 34 is arranged in the location surrounding 
an optical part 14, and supports the plate section 32 above an optical part 14. The spacer section 34 may have the height 
which is the degree by which space is formed between an optical part 14 and the plate section 32. The covering 30 
shown in drawing 3 is formed in [ the plate section 32 and the spacer section 34 ] one. For example, covering 30 can be 
formed with injection molding of resin. 

[0038] In covering 30, the portion arranged above an optical part 14 at least is a light transmission nature portion. For 
example, a part of plate section [ at least ] 32 (or whole) has light transmission nature. Or the whole covering 30 may 
have light transmission nature. For example, both a plate 32 and the spacer section 34 may have light transmission 
nature. As long as light penetrates the light transmission nature portion (for example, plate 32) of covering 30, it may 
not ask the magnitude of loss and may penetrate only the light of specific wavelength. Although the light transmission 
nature portion (for example, plate 32) of covering 30 passes the light, it may not pass the light of an infrared field. The 
light transmission nature portion (for example, plate 32) of covering 30 may have small loss to the light, and its loss 
may be large to the light of an infrared field. Or although the surface of covering 30, for example, the surface of the 
plate section 32, is made to pass the light, processing may be performed so that light of an infrared field may not be 
passed, and processing may be carried out so that it may become small greatly to the light losing loss to the light of an 
infrared field. Although the surface of covering 30, for example, the surface of the plate section 32, is made to pass the 
light, the film which does not pass the light of an infrared field may be prepared in it, and, specifically, the film with 
which it becomes small greatly to the light losing loss to the light of an infrared field may be prepared in it. As for the 
light transmission nature portion of covering 30 at least, it is desirable to be formed with the insulating material of light 
transmission nature, such as glass. 

[0039] Drawing 4 is drawing showing the modification of covering. As for the covering 40 shown in drawing 4 , the 
plate section 42 and the spacer section 44 consist of another members. Optical glass may be used as the plate section 42, 
and a plastics plate may be used. The spacer section 44 may be formed by the resin metallurgy group. The plate section 
42 and the spacer section 44 may be pasted up with adhesives. 

[0040] Two or more light corpuscle children 60 who have an optical part 14 are formed in the substrate 10, and covering 
30 is attached in a substrate 10 corresponding to each optical part 14. Every one covering 30 may be attached, and two 
or more coverings 30 may be attached in a substrate 10 at once, where a mutual location is fixed. For example, as shown 
in drawin g 1 (A) and drawin g 1 (B), two or more coverings 30 may be stuck on a sheet 36, and the mutual location of 
two or more coverings 30 may be fixed to it. As shown in drawing 1 (B), two or more coverings 30 may be located in a 
line in the shape of a matrix. 

[0041] the adhesives which are not a drawing example may be used for installation to the substrate 10 of covering 30. 
Adhesives are applied to either [ at least ] covering 30 (spacer section 34) or the substrate 10. When thermoplastics is 
used as adhesives, since temporary hardening of the adhesives is carried out by irradiating ultraviolet rays etc. and a 
fluidity is reduced, it may attach, and adhesive strength may be made to discover with heating. Thereby, it can prevent a 
binder adhering to an optical part 14. It is desirable to perform processing which washes the surface of an optical part 14 
and removes dust, fluff, etc. by washing desiccation etc. just before attaching covering 30. 

[0042] As shown in drawin g 5 (A), covering 30 is attached in a substrate 10 through the production process mentioned 
above. In addition, if required, the sheet 36 stuck on covering 30 will be removed. The covering 30 attached in the 
substrate 10 closes an optical part 14. With the gestalt of this operation, an optical part 14 is closed so that space may be 
formed between covering 30 (plate section 32) and a substrate 10. Here, space may be decompressed rather than 
atmospheric pressure, or you may make it a vacuum, and may fill with nitrogen or a dried air. For example, a closure 
production process is performed under the pressure decompressed rather than atmospheric pressure, or a vacuum, 
nitrogen, and the ambient atmosphere of a dried air. 

[0043] As shown in drawing 5 (B), a substrate 10 is cut and it considers as each light corpuscle child 60. A cutter 38 (for 
example, dicing blade) is used for the cutting. A substrate 10 is the outside of an optical part 14, and is cut further on the 
outside of an electrode 26. In the example shown in drawing 5 (B), the electrode 26 corresponding to each optical part 
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14 is formed between the optical parts 14 of next doors, and a substrate 10 is cut among those electrodes 26 (plurality). 
If the sheet 12 is stuck on the substrate 10, even if it separates a substrate 10 every light corpuscle child 60, each light 
corpuscle child 60 will not become scattering. In this way, an optical device is obtained. Since according to the gestalt 
of this operation a substrate 10 is cut after closing an optical part 14, dust cannot go into closure circles and the optical 
high device of quality can be obtained. 

[0044] Drawing 6 (A) and drawin g 6 (B) are drawings explaining the optical device concerning the gestalt of operation 
of the 1st of this invention. An optical device has light corpuscle child 60a and covering 30. Light carries out incidence 
to an optical part 14 from the light transmission nature portion (plate section 32) of covering 30. The closure of the 
optical part 14 prepared in the substrate 10 is carried out with covering 30. Space is formed between an optical part 14 
and covering 30 (plate section 32). The space may be decompressed rather than atmospheric pressure, may become a 
vacuum, and may be filled with nitrogen or a dried air. It is hard coming to generate dew condensation in an optical part 
14 by doing so. Furthermore, when decompress rather than atmospheric pressure, or the space is a vacuum and a heating 
production process is after the closure production process of the above-mentioned optical part 14, the burst by the 
thermal expansion of gas of closure circles can also be prevented. It is the outside of an optical part 14 and the electrode 
26 is further formed in the outside of covering 30 at the substrate 10. The contents explained by the manufacture method 
of the optical device which mentioned other details above correspond. 

[0045] This invention is not limited to the gestalt of operation mentioned above, and various deformation is possible for 
it. For example, this invention includes the same configuration (for example, a function, a method and a configuration 
with the same result or the purpose, and a configuration with the same result) substantially with the configuration 
explained with the gestalt of operation. Moreover, this invention includes the configuration which replaced the portion 
which is not essential as for a configuration of that the gestalt of operation explained. Moreover, this invention includes 
the configuration which can attain the configuration or the same purpose which does so the same operation effect as the 
configuration explained with the gestalt of operation. Moreover, this invention includes the configuration which added 
well-known technology to the configuration explained with the gestalt of operation. 

[0046] (Gestalt of the 2nd operation) Drawing 7 (A), drawing 7 (B), and drawing 8 are drawings explaining the 
manufacture method of the optical device concerning the gestalt of operation of the 2nd of this invention. In addition, 
drawing 7 (B) is the VIIB-VIIB line cross section of drawing 7 (A). Covering 50 is used with the gestalt of this 
operation. Covering 50 has the plate section 52 and the spacer section 54, and explanation of the plate section 32 
explained with the gestalt of the 1st operation and the spacer section 34 corresponds to these. The covering 50 of next 
doors is connected in the connection section 56, and the mutual location is being fixed. Two or more coverings 50 and 
two or more connection sections 56 may form in one (for example, injection molding etc.). 

[0047] As shown in drawin g 7 (A), the covering 50 of two or more rectangles may be arranged in the shape of a matrix, 
and the corner of the covering 50 of next doors may be connected in the connection section 56. In the one connection 
section 56, the covering 50 of plurality (at the example shown in drawing 7 (A), it is four) is connected. The connection 
section 56 has the 1st portion extended from covering 50 (for example, the corner), and the 2nd portion which combines 
two or more 1 st portions. The 1 st portion may be prolonged in the direction of a production of the diagonal line of the 
plate section 52. the 2nd portion - the middle between the coverings 50 of next doors — or it may be mostly located in 
the middle. The connection section 56 may be formed more thinly than the plate section 54. As shown in drawing 7 (B), 
the connection section 56 may be the field and flush (or almost flat-tapped) of the spacer section 54 opposite to the 
protrusion direction in the plate section 52. 

[0048] As shown in drawing 8 , the manufacture method of the optical device concerning the gestalt of this operation 
includes cutting the connection section 56. It not only cuts the connection section 56, but you may remove it. For 
example, as shown in drawing 8 , the cutter 58 of the width of face near the gap of the covering 50 of next doors cuts the 
connection section 56. The cutting Rhine is located above the electrode 26 in a substrate 10. The upper part of an 
electrode 26 is opened wide and it becomes easy to make electric connection to an electrode 26 by removing the 
connection section 56. 

[0049] Cutting (or removal) of the connection section 56 is performed so that the surface or the electrode 26 of a 
substrate 10 may not be damaged. With the gestalt of this operation, the field it turns [ field ] to the substrate 10 in the 
connection section 56 is located in the location distant from the substrate 10 rather than the field it turns [ field ] to the 
substrate 10 in the plate section 52. Therefore, since the surface of the connection section 56 is distant from the 
electrode 26, the tip of a cutter 58 has stopped being able to contact an electrode 26 easily. In addition, width of face 
may be large rather than the cutter 38 (refer to drawing 5 (B)) with which the cutter 58 (for example, dicing blade) 
which cuts the connection section 56 (removal) cuts a substrate 10. In addition, a cutter 58 can be called 1st cutter and a 
cutter 38 can be called 2nd cutter. 
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[0050] (Gestalt of the 3rd operation) Drawing 9 is drawing explaining the optical module and the circuit board 
concerning the gestalt of operation of the 3rd of this invention. The optical module shown in drawing 9 has light 
corpuscle child 60a shown in drawing 6 (A). Light corpuscle child 60a is attached in the supporter material (for 
example, case) 62. Wiring 64 is formed in the supporter material 62. The supporter material 62 may be MID 
(Moldedlnterconnect Device). The electrode 26 of light corpuscle child 60a and wiring 64 are connected electrically. A 
wire 66 may be used for electrical installation. Moreover, the closure material 68 is formed in the electric connection 
(for example, a wire 66 and its portion by which bonding was carried out). That is, the closure of the electric connection 
is carried out with the closure material 68. The closure material 68 may be formed by potting. The closure of the optical 
part 14 is carried out with covering 30, and since covering 30 functions as a dam, as for light corpuscle child 60a, the 
closure material 68 does not cover an optical part 14. 

[0051] Some wiring 64 serves as the external terminal (for example, lead) 70. The external terminal 70 is electrically 
connected with the circuit pattern 74 formed in the circuit board 72. In the example shown in drawing 9 , the hole is 
formed in the circuit board 72 and the external terminal 70 is inserted in the hole. The land of a circuit pattern 74 is 
formed in the perimeter of the hole, and the land and external terminal 70 are joined by wax material (for example, 
solder). Thus, as for the circuit board 72, it comes to mount an optical module. 

[0052] Moreover, although not illustrated, the supporter material 62 may not have external terminal 70 grade. That is, 
the supporter material 62 may be the circuit board. 

[0053] (Gestalt of other operations) Drawing 10 is drawing explaining the optical module concerning the gestalt of 
operation of this invention. The optical module shown in drawin g 10 has light corpuscle child 60a shown in drawin g 6 
(A), and the supporter material 80 in which this was attached. The hole 82 is formed in the supporter material 80, and 
some coverings [ at least ] 30 are located inside a hole 82. Moreover, the lens holder 84 is attached in the hole 82. A 
hole 86 is formed also in a lens holder 84, and the lens 88 is attached in the inside. Holes 86 and 82 are open for free 
passage, and the light which condensed with the lens 88 carries out incidence to covering 30. In addition, covering 30 
(at least the plate section 32) may cut the light of an infrared field. Any of adhesives, an anisotropy electrical conducting 
material, an anisotropy electric conduction film, and metal cementation may be applied to cementation to the electrode 
26 of light corpuscle child 60a, and the wiring 89 of the supporter material 80. moreover, the under-filling material 
which is not between light corpuscle child 60a and the supporter material 80 a drawing example may be prepared. 
[0054] Drawing 1 1 is drawing explaining the optical module concerning the gestalt of operation of this invention. The 
optical module shown in drawing 1 1 has light corpuscle child 60a shown in drawin g 6 (A), and the supporter material 
90 in which this was attached. The hole 92 is formed in the supporter material 90, and some coverings [ at least ] 30 (at 
least the plate section 32) are located inside a hole 92. Moreover, the lens holder 84 is attached in the hole 92 (it 
mentioned above in detail). 

[0055] In drawing 1 1 , light corpuscle child 60a is mounted in the substrate 94, and the circuit pattern 96 formed in the 
electrode 26 and substrate 94 is joined. Any of adhesives, an anisotropy electrical conducting material, an anisotropy 
electric conduction film, and metal cementation may be applied to the cementation, moreover, the under-filling material 
which is not between light corpuscle child 60a and a substrate 94 a drawing example may be prepared. The hole 98 is 
formed also in the substrate 94. Holes 86, 92, and 98 are open for free passage, and the light which condensed with the 
lens 88 carries out incidence to the 1st substrate 10. 

[0056] Electronic parts (for example, semiconductor chip) 100 are mounted in the substrate 94 (for example, face down 
bonding). Electronic parts 100 and a circuit pattern 96 are connected electrically. Two or more mounting of the other 
electronic parts may be carried out at the substrate 94. The substrate 94 was crooked and electronic parts 100 and light 
corpuscle child 60a have pasted up through adhesives 102. In addition, beforehand, after mounting light corpuscle child 
60a and electronic parts 100 in a substrate 94, respectively, a substrate 94 may be made crooked and light corpuscle 
child 60a and electronic parts 100 may be pasted up. 

[0057] As electronic equipment concerning the gestalt of operation of this invention, the note type personal computer 
1000 shown in drawing 12 has the camera 1 100 with which the optical module was incorporated. Moreover, the digital 
camera 2000 shown in drawing 13 has an optical module. Furthermore, the cellular phone 3000 shown in drawing 14 
(A) and drawing 14 (B) has the camera 3100 with which the optical module was incorporated. 
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1 

[»**i] U) *3iatt«fB»«:#i"S1Mko*/< 

rc«E*¥tt»#*#Jtu 

(b) WESS&. «-*©«l«E** : M-«»ri-6wi:*: 
[ftf ** 2 ] S** 1 Ett^ft^'M * o^^&ic 

me (a) ist?, ttcfflka*'*-*. ffis^tee* io 

[»** 3 ] »** 2Et©*^ ^©BIWSK: 

[»** 4 ] s** 2 e*^*^^ * owtwfefc 

ME (a) l8o«l-, (WE3IBtt»*r«»ri-6wi:*:* 
[»** 5 ] »** 4 E**)*?''*-* * 

[is** 6 ] is** 4 xnm&m s e«©*^ w * 

»l<0#**XWE*l£ffl&«»U X2(D1j trf-CM 30 
EXtR*fflWi-**^'^*^KS#8s« 
[IS** 7 ] IS** 6 |E«OTfe^M * 3t*ifelw 

«iEfSi<&#5'*<&*B«u %2<ojj*/*<nm& 9 

[IS** 8 ] IS** 7 E«<©*^<-f * 

mexm^n., «e**w»»^^«i-««* s *** 

*xT*!K 

MEMSttifflWrt-'SiSK^ !«E«(r«fcJ3*t6«W 40 

lis** 9 ] is** i a^is** 8 *>vvfixa*u:E* 

[IS** l o ] IS** i a> <b!S** 8 *>i v«xa*U:E 

*ft*n«>i»E#'<-r±* «rE**tt«#«Ji*fc*« 

tltzX^—y-tflt. WE^— h35<7V>&< £ 50 



IS**i ^bS**i 0 *>v-f *xa*i;i 
WE (a) IS-C, WE*^<~Rt/fl»E3t^»ffl»^Pfl 

[IS** 1 2 ] IS** l 1 E«<o#7r /M ^ w jHig* 
WE (a) I8t, «»EffllB*sJlffl«cft6J:5^ 

So 

[IS** i 3 ] flt*4[ l 1 E«o*^-f * ^SJit^ 

WE (a) XST*. "«fEffllB*:*»EJ:91>WEUT. 
*n*n^WE**W»»«:»Jhrs*^M *<oKit 

[»**14] IS**1 "lE«<B*7^<>f 

WE (a) XS-C. WE^IfflSrS*T?5flS«-r'5J:5^ 

^jx^n^WE*^»ffl4>*»it-t-6*^<>r ^os^ig 

[IS** l 5 ] IS** l 1 Etto^T^M x oSJig* 
WE (a) xmx% l»E^K7^xT^it^J: 

5 id, ^n^n^mE^wtt^fttfJti-s*^^ ^ 
lis** i e ] it** i a^is** 1 5 i>i*-rM*\z 

[IS**1 7] IS**l^<blS**l 6 0V^fftWC 
WEA^»«4>* s »*SHrcWES«li. ¥»#*^'> 

[IS** l 8 ] IS** l >^<blS** l 7 vf ixj&Mc:. 
-tn^ix^WE^WSB^ttx itiryv/y^Ct^ 

So 

[IS** l 9 ] IS** l 8 mWL<o^f^ * <n%mjj 
-tn-Pix^WE5fe¥»aJ^tt. WES3tffl<oJi*^K*t 

So 

[^** 2 0 ] IS** 1 8 XtelS** 1 9 El&<7)#;x 
-tix-eixomE**tt»»tt. lWE«R«)*ffil-R«te> 
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striae * v ft *t e> n & xwatt £ , 

[f|*S2 4] fS*>l2 2E«W3fe ; ev ? *-^**-r 
[000 1] 

commute. 3fc^~->K leIKS«Mt/i-«^-«ISJ- 

[0 0 0 2] 

- J: o X«ih £ *t £ * fe ttX 

^ p uyX#<^**»«»S:tt5«^i:«:, £ 30 

[0003] roraH^^fttsfco-efc 

[0 0 0 4] 

[^M£»SH-£/ctf><^J£l (1) 
/M**>§H6#»ra\ (a) ^aiSttlfB^Sr^S^* 

ixJenoflft1B3t*Wffl»S:*HtL, (b) StriaS«£\ . 
[0 0 0 5] *«Mt^J:tLtf, 3t^WSP5>Sr#fJhUT^ 

[0 0 0 6] (2) r<D^/^^^>K^ftl-ioV> 
flffIB (a) IgT\ SfflBttftW*^-*. ffiSl^ffi 



left*. 

[0 0 0 8] (3) ^(D3t'7 ^ /M^^8Sst*•fei-^V^ 

[0 0 0 9] ( 4 ) C <£>3fcx * <7)»36*fti-*3V > 
|Cj:t)fflS(D{&e^@^$nfct3^T*fe«9. MIS (a) 

t><fcv\ 

[0 0 10] (5) ^(O*^^ ^©»3t^jSfe[C*JV> 

[0 0 11] (6) C05t-r^<-f^<7)Si^ftl-^v> 

[0 0 12] (7) (Dftx'M * oK^fet-*^ 

[0 0 13] (8) Z<DytT'<4 *<0§Hg#*K:*3V> 

^$tix/^, «naiije«B*:«»r*-*fc#«w. striae 
[0014] rn^-ttttf. s^ic^tt^mt^toji^^ 

< 45, 

[0 0 15] (9) ^(Dfty*/^ *<DMmJjmz.&\<^ 

[0016] d o) : <n%7*'<>< x co»3g*jfe^*5v > 

[0 0 17] (11) r(D7fe•7 ^ ^^<^K^ft^^V^ 

-c. swb (a) igt, «na*/<-Rtwue**»»» 

[00 18] (12) w<03t^M^^»5g*«feiw^V^ 

stria (a) xex\ miasra^Kst-4ej:5^. 

[0019] (13) : <D%?7'<4 * <0»3S*ifeJC*3 V ^ 
.S91B (a) xax% ffllESIHSr^ftffi^^tWEEL 

[0020] (i4) : <D%f^ * (Dm^m^^^ 

[0021] (15) : (Dftr'^ * cDSm^ft t-*3 v ^ 
Stria (a) xn~c\ ittBffiiB*sK9>f*r-e*«-f 



[0 0 0 7] ^9t5Ctt\ ^^-^fe^W^fflt 50 V\ 
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[0 0 2 2] (16) CGDfty^W *<0«i&#&fc:*5l* 
X> flWE3KSatt«B»tt. ^t>^m*^ilil^ 

[0 0 2 3] (17) C(7)*^M^^»S6*fttw*3V^ 
[0 0 2 4] (18) ^(D*«r/M^^Sitg*fel-^V> 
[0 0 2 5] (1 9) CO3t^>f^<0K5g*ffilw*3VN 10 

^it fctifc* 7 — 7 LXi >X t J: v \ 

[0 0 2 6] (2 0) -<OTfe^M^^K3t^fti-^V> 

[0 0 2 7] (2 1) ^WW***^'^***. ±15 
[0 0 2 8] (2 2) -t 

[0 0 2 9] (2 3) #*WU:«$lel&S«Mu JtIB* 

[0 0 3 0] (2 4) *^K^#^)IelKS««x -bISTfe 
[0 0 3 1] 

[0032] (sb i <D^m<omm) m i (a) -bi e 

(B) H #«W*>JSl ©Sat^»»w*63fe^>f ^ 

n hi (a) m@i (b) ic^-r* 5 !-> i^io 

[o o 3 3] SSI OKU 8^tSW»rXex^M 
<fcv\ 02H SSI Oco— ffiSriMcLfcH-C*)*, S 
-T^o ^6 0(1 *¥tt«»14i:t«2 6tS:t 

^/W^- (M;ttf«*) *aS*i-6 0 iTft*^ 10(0 40 

[0 0 3 4] #HJ6<Djgffi-i?tt. *n*fr0>**tt«5* 
14fi, «*^3i*yi'^-SC*SB (**»3Ui>f > — 
1 6 ^WtSo «»<Ort^/v^-^jftSP 1 6 

liCCD, CMOStyf) ffaBHHMHMTCfc*. 
x^/^-»l 6 11 /^/^-'> 3 yKl 8-C« 50 



Sr^tft><o-e*>ixtf, S i o 2 , Si N-e/<y^-v 

3 yll 8«:*fifcLTfc J:v\, 
[0 0 3 5] *¥#jStf#l 411 ^7 7-7^^ 
W LXl^Xt>J:v\, ^J7- 7^^2 011, ^7^" 
yKl 8±{r?g^$nrv>5o £fc, ^7-7^/w 

^20 Jiic^f^bg 2 2 a*is:tt <bft, ^o_bic^-r * n 
uyXTM 2 4j&sRite>ixXi*xfc «fcv\ 

[00 36] SS10 Kll mScOmffi 2 6 dS^SiX 
XV^ 0 0 2 1^-*-®^ 2 6 Jl /^y KJit-?£/££*xrt: 

/o-^^^r-r^^ K^tfeoxtivv m^2 

#1 4^rai-> mffi2 6^j££*XXV^ 0 lOC05fe^ 
W^l 4IC. 1 >//P-^(Om^2 6 (*K) *s#j£U 
TV>6o #JX-fl 0 6 (B) Tfc^ftSfl^ 

14 cornea («X-tf»Sl'-r6— 52) t>U<te— i2 (Hi 
^i*r-f) CfiotSS2 6S:BBLTl)J:v\ 
[0 0 3 7] 3 0 fl 1 4 ££tlhi-£ 

tCDX&So SOU 0 3^fc>cLX^-rJ: 5 

1 4 0_h^l^iEm^tL6o ^-t«3 4ll^i/-h 
«B3 2*>ja»«l-* fi*«l£*J**n-Ctt6 Q ^ 

t«34tts 4S:HtHStBlwE«$ix"C, 
*¥«>g|S#l 4 0i*l:/^- h«R 3 2^fif-r^o * 
*<—■ 0-fli3 4n ft^tfjgfcfrl 4 ^r^W- hS5 3 2 t<D 

g|3tc:^:-r>57^— 3 0(i, hg|5 3 2 ^ 

[003 8] 3 o^-^ov^r. ^>^< t^jft^U 
ti^o ^Jx.fl ^u— h«3 2©*tt< fct— *B (X 

3 2&XfX'<—9-U3 4<DWiJjfcytmm&&&^X\,^X 
*^-3 0O3t2iHtt«^ <«;fctf:/u- h 3 

2) W«5t*iiii^^6^^3»ffiSc^3feSriaaS 
^r^t>t>OXfeoXt>J:v\ 3 0<O3feSiatt»^ 

(«*tf^u- h 3 2) tt. ^S7fet-»bX«^^/h$ 

<. mftmmm<oft\z*ti,x»fk:&*%<xi>£\<\ t> 



7 

fti*«fc b I^Sj&sffiSHTl^Tt&v^U wr«3tl-S*L 

ilil $ * * ##*RR««>#*:Rii $ iirttv MlbWRtt h 

03tl-» LT«5fc#*S < ft 6H«SRlt 6 JVCV >X t S 
v\ 'Pte<t*>. 3 o^5tSiattSP^. 

[0 0 3 9] B4tt, */<-©fJWIt*tH"e*)6. 
4 4^ M»tt^«J*SiVCl^*. /i/-h»42i:L 

**LttJ:V\ ^i/-h»4 2t^-t»4 4li» 

[0 04 0] SfilO Kte. *^ftg|5# 1 4 SrWi-Stt 
&(D)fe^6 0*W$nTib^, «-5fc^«a$# 1 4 U: 
*tJ£L,-CS«l 0U1*'<— 3 0&R9ftl**o 3 

Sr. ttlottifcBJtLfetti^- SlcS^i ou:R9 
«l*XtJ:v\ «xtf, 01 (A) RtMai (B) 1^ 

^-h3 6fcR»^#'<-3O*K0#tf" 
T~ ffi&O;*?^— 3 0 ^fSSGDf&B&g^ It <b <fc V\> 

(Hi (B) ic^f «fc 5 «*<o#'<-3 Oli, -^hy 

[0 0 4 1] 3 OGD^&l 0— (D&^ttttt::^ 

30 (^^— *»3 4) RtfSKl 0©*4< tt— * 
MR*-*-*. *#RfcLT»^Rtt»RfcR/BLfc»* 
litt, *^»*RM*i-**^l-J: 0»*fl**HMIsS* 

1 4(c*#«-dS#*i-*o«rB6Cw^3fts-e^5 0 

3 0SrR9f+Jt*SLWIwl4. itMM^iaot^ 

fttt&l 4(DiI^U =/***•'<*****-*-* 

[0 0 4 2] B! 5 (A) \^~f£ 5 -L^UfcXS^r 
ST. #/<-3 0*£«l OfcRStttt*, fc*3* 
-efcixtf. "*^<— 3 olcRfelx*:-:'— h 3 6Sr«a*i-o 
£fil OlcROftttfeixfc*^— 3 Ott. 

4^#tih-r*o **Jfi^«ifi"ett; ^-30 (/w 

hff'3 2) kSffil 0ORlcfflBas»/*;£ft*J:5lw % 
4Sr»Jh-r*; am*:*»EJ:0 
tUEtfcD, K£KLT f^K7^fx7t 

T. XMu XS. SR. K9>f*TORHRTt?»JhX 

[004 3] 15 (B) fcS-f-J: Sffil 0£#]£r 
Lt\ fi^(^7t^T-6 0 ,h-r* 0 -t^fflWrldtt, 
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3 8 («"*.tf^>f S/v^u-K) £M£/8-r*o SKI 

Oil. i¥WS^14^1tfeoT, S-5)l-tS2 6 
<B*«-e«J0rT*o H5 (B) fc«-*-RT*Hu RHifcw 

*fTOi4(OF H ii:, 1 4 tea* 

jSt5Hi2 6»^$tlXi5^ ^H^lg2 6 

(Rft) <bBt?iS« l 0 SrflJBr*- * 0 l 0 lev— h 
1 2j&s»9tttte>;h/0\h,tf. S«l OSr3tR^6 or 
k ^RU-Ct^JtRT- 6^0*^ 7^91^6 ft v\ r 

10 tf . 3fe*ft»» 1 4 **tJh L-C.^5)S« 1 0 SrSJBrT* 

[0 0 4 4] 136 (A) Rt5H6 .(B) #3§91<Z>8S 
1 oRRa>RRlzr«*36^>r^<rRHi~*B"C*>*. 
*^/<>f*tt\ »6 0ai:, */<-3 0fc*t«. 
. */<-3 0O*»iitt«» (*V-h»3 2) 

»8R#1 4(C5t^A^i-*c XtRl OfcRttfeix*:** 
^1411 3-0JCi-oT»JhSixTV^* 0 * 

*W»»'14i*/<-3 0 (^W— h£fl3 2) ^ coP^id 

kT\ 3t^W«»l 4lnjfSR^lS(C< <ft* 0 St> 
tt, Rffl-e*>*»i&lwW:, ±1E**«»»1 4©**JhX 

e^«^DRxsjfts*)**fr^. »jtarto«Lflc(7jRjR 

WcJtSRSSrRCCktT?**. 3t¥«S»14^ 

Sfi62 6 3^R»tb"*tTV^*. «ta5«feco#*»i,. JiJSUfc 
30 Krr'^i ^o»5g*ffi"C»M Lfcrt^^®ai-*o 

[0 0 4 5] *^P^fi. -b5*L^R16iO»lB«j:RS*ix 

*t^ttft<. «*o2E«ds^rt6"e*>* 0 ^J^tf. * 

SaSoRR-CRM Lfc«*co*Rtt-T*ftv^»^*:» 

WtRriti-sr k3ftsi?#*»rii«:*tf, 

40 Lfc*rtl^*PR*SrttillD Lfc* 

[0 0 4 6] (R20RR0RR)-H7 (A) , H7 
(B) R^(H8«. *55MOR2W|lli<DJgR^«*3fe 
^/<>r^^»56*?fe*:RM"*"*B|-e*>*o 0 7 

(B) tt, (§17 (A) <DVIIB-VIIBRRflBH-efc*« * 
HiScoR®r«. */<-5 0 4:ttfflt5. M-5 0 
n % /l/- us; 5 2 R^^-t« 5 4 it Ztlb 
tcfi, Ri^RRoRR-eRRL'fc^u- hS&3 2Rtf 
^-<-tSP3 4 0SaM^R^t^ BB±^^-5 0 
50 »R»5-6-CRR*ix"C*EottR*H*SixTV^ 



(6) 



6o tt»<0#'<-5 0 5 6 tt, — ttttld 

[0 04 7] 07 (A) ffik<o1Gte<r>i3 
s<- so^hy^ *<£l-6^J U »|rI±©*^— 5 0 
co£|gfl&, SMSpS 5 6 "CjSJS Ltt iV> 0 locO&jggR 
5 6X\ (B7 (A) l^tWtH4o) co#/<- 

5 0#»BS*tTV^. »»«fB5 6tt. ^"5 0 (09 

(B) tw?5W-<l: 5 Ul, igiglffl 5 6 te. /I/- hSBS 2 id 

[0048] m8{c^-r«t *ni6^«ffiiw«s* 

tr. »JBffl5 5 6W:. 6 « It -Cfc < . iitt 

£<> ^(otyffiy^^ys^ 1^1 oi^^Jt^m®2 6<£>_t 
*|cfig-r6o iittffiS 6 «r»4t6"I 162 6 

[0 0 4 9] 5 6 *>«Wr. (XHifi fi. ^® 1 

h§P5 2fci:*5tt6»Kl 0£ft<S«fc t> fc. S«l 

M26l:»«lU:<<4otV^ 0 »^5 6 

— K) 12, S«l O&mWr-rZ*** 3 8 (13 5 (B) 
* 5 8 ^Il^iX^v Jjy? 3 8 &m2<D$ y* 

[0050] (* 3 <Dnm<nwm) m 9 w\ ^mcom 

t6it*fc6c H9]C#+#*i*»— (§16 (A) 40 
Iw^lTftlfH 1 6 0 a £rW*T6o 7fe^T-6 0 a te, ^fSP 
fcf *) 6 2ic:l&!9tttt^*iTV^ 0 3cf£gfl 

MID (Moldedlnterconnect Device) tfcott) 
iv\ o a <nmM2. 6 £Ei&6 4 bY±, 

immtstix^Zo m^w^m^n. «ttfm6 6 

6 8^I2:tt<b*x-Ci^o "Tftto*>. «ftttfc#M««W:* 
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8 jWt*«tt#.l 4*Bto4v\ 

[0 0 5 1] i£»6 4W-fBlt ^SPffi^ («5J^L^y- 
K) 7 0t^oTV^5 0 »ffl^7 0lt 08SKS7 2 
tcjg/fc £ ft fcEj&'< * - v 7 4 fc«fttttw»«$ftTV* 

*3«K *o^^8B«^7 0tf>ffA£ftTi^ o ^co^: 

(7)^ffl^ga^^ — ^7 4(D7y K^fife^tl. ^7 
J: 7 0 fcfct, (W?L&K/»td) t« 

[0 0 5 2] 8^LftV^S, 3t»«Stt6 2)1, ^ 

^^7 O^W^&V^^T'&oT^ £V\ 

[0053] (*<D&(nmMco]&m) aioii, *»w 

8 1 0 ic^i^fc^ /Wi, 86 (A) 

6 0a t/^ix* s «l!!)#»te>ix*:3t»a5W8 0 t-^-f 

6. 3E«p«W8 OJdtt. ^8 2«^tlXib^> ^/^ 

5o 5X8 2 1^^. U>X^ywy8 4^^«9#(te) 

*LTv>£ 0 U^X^/U-^8 4tdt>^8 6^^$tt. 
cO^iJidU^XS 8^0#tt^ttXV>^) o ^8 6, 8 

3 0l:AMt5o tt*5. ^^-3 0 (*ft<-fct*0^ 

T-fcoTt>iV\ «?-6 0a(OHi2 6^ 

8 0(Difii^8 9 <b (D^ICfi. ««SIJ. 

V\ *fc, 0 a £3«*«tt-8 0 ^(OB8«^ 

[00 5 4] (HI 1 W\ ^MOHJScO^ffiJ^^^ 

v?z2.-/v-^0^-r6i2!xfc6o mi n-^-t"*^^^— 

/W^> 86 (A) t^-T3fe^6 0 a ZMWQtt 
5M9 2«$HTi3^ ^-3 0 ^r^b^O 
@LTV^6 0 £fc. ^I9 2 1C«, uyX^8 4^S 
[0 0 5 5] 81 li-io^T. A^^6 0 ate, Sffi 9 
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